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(54) PLASMA TREATMENT EQUIPMENT 

(57)Abstract: 

PURPOSE: To provide a plasma treatment equipment 
having a microwave introducing window, which is 
assembled and mounted simply and sufficiently resists 
pressure load applied to the microwave introducing window 
and in which microwave power induced into a plasma 
treatment chamber is maximized, as a microwave 
introducing window installed the coupling section of the 
plasma treatment chamber and a microwave waveguide. 
CONSTITUTION: Fitting structure by an upper flange 
section 6 and a lower flange section 7 is used for the 
coupling of a conical type microwave waveguide 3 and a 
plasma treatment chamber 1, and a microwave introducing 
window (a dielectric discoidal member) 5 having specified 
material quality and specified thickness is held by these 
flange sections. The quality of material and the thickness 
of the microwave introducing window 5 are selected so 
that the reflectivity of microwaves is minimized and they 
resist vacuum force applied to the sectional area of the 
introducing window at that time. When the frequency of 

microwaves is 2.45GHz, the thickness of quartz is brought to 33mm when the quartz is used as 
the quality of material of the microwave introducing window 5, the thickness of alumina ceramics 
is brought to 21mm when alumina ceramics are employed, and tolerance is brought to 
approximately ± 1 mm respectively. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a plasma treatment apparatus of a method supplied to a plasma treating chamber using 
microwave waveguide which has the opening which made a cone form and spread microwave from 
a microwave source of release, A flange member of a couple formed in a connecting part of the 
above-mentioned opening and a plasma treating chamber with a fitting part, A plasma treatment 
apparatus having provided a dielectric plate-like member for the above-mentioned opening closure 
which was inserted in a fitting part of this flange member, and was held, and constituting the 
above-mentioned microwave waveguide and the above-mentioned tabular member to the above- 
mentioned plasma treating chamber enabling free attachment and detachment. 
[Claim 2]A plasma treatment apparatus which frequency of microwave supplied from the above- 
mentioned microwave source of release is 2.45 GHz in an invention of claim 1, and construction 
material of the above-mentioned dielectric plate-like member is quartz, and is characterized by 
choosing the thickness as 33**1 mm. 

[Claim 3]A plasma treatment apparatus which frequency of microwave supplied from the above- 
mentioned microwave source of release is 2.45 GHz in an invention of claim 1, and construction 
material of the above-mentioned dielectric plate-like member is alumina ceramics, and is 
characterized by choosing the thickness as 21**1 mm. 

[Claim 4]A plasma treatment apparatus, wherein a dielectric barrier member is provided in a portion 
of a to [ from the above-mentioned microwave source of release of the above-mentioned 
microwave waveguide / the above-mentioned opening] in an invention of claim 1. 
[Claim 5]In an invention of claim 1, to the above-mentioned plasma treating chamber side of the 
above-mentioned dielectric plate-like member. A plasma treatment apparatus constituting so that 
a dielectric plate-like member which has two or more fine pores which maintained a gap of a 
prescribed dimension and have been arranged in parallel may be provided and a gas required for 
plasma treatment may be supplied in the above-mentioned plasma treating chamber via two or 
more above-mentioned fine pores from a gap between dielectric plate-like members of these two 
sheets. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Perform sputtering and etching to a substrate face using the charged 
particle in the plasma which this invention requires for the plasma treatment apparatus which used 
microwave, especially is generated in a processing chamber, or, It is suitable for what forms 
membranes by urging the reaction of material gas, for example, is related with the plasma 
treatment apparatus used as a semiconductor manufacturing device etc. 
[0002] 

[Description of the Prior Art]Although some which generate plasma are in a processing chamber 
and microwave waveguide and a plasma treating chamber penetrate microwave with the microwave 
energy introduced by this in a plasma treatment apparatus using the microwave waveguide 
combined with the plasma treating chamber, for example at this time, As for the vacuum in a 
processing chamber, it is common to be divided with the septum (microwave introduction opening 
sealing plate) to hold. 

[0003]Since this septum makes microwave penetrate, that [ its ] whose construction material is a 
dielectric is common, but. Under some conditions, microwave was reflected by this septum, or 
there was dielectric loss by the construction material of a septum, for this reason, the loss of 
microwave power arose within the septum, and there was a possibility of microwave no longer 
having been efficiently transmitted in a processing chamber, or generating a rise in heat locally by 
power loss. 

[0004]So, in JP,60-203001,A. In order to suppress the loss of the microwave power in a septum as 
much as possible, what put in order two or more dielectric plates thin enough, and installed them 
compared with microwave wavelength in microwave waveguide is used as a septum, As microwave 
is entered at right angles to this, a dielectric plate interval is adjusted so that reflection of the 
microwave in each septum may be offset, and the reflectance of microwave becomes the minimum 
generally, it is indicating about the art which raises the microwave introduction efficiency to a 
processing chamber. 
[0005] 

[Problem(s) to be Solved by the Invention]Although characterized by using the thin dielectric plate 
of two or more sheets in the Prior art, In the device which supplies microwave power from the 
opening of a large area in the processing chamber of low pressure atmosphere, Since the vacuum 
force added to a septum increases with the area of a waveguide, with the structure which 
maintains the airtightness of the inside and outside of a processing chamber with the above- 
mentioned dielectric plate, the reliability on the intensity of a dielectric is low and there is a 
possibility that a dielectric plate may be damaged and the airtightness of a processing chamber 
may be torn. The interval of a dielectric plate must be adjusted and conventional technology 
requires highly precise assembly mounting work, in order to make reflectance of microwave into 
the minimum. 

[0006]Therefore, in conventional technology, consideration was not carried out about the increase 
in efficiency of the maintenance work in the large plasma treatment apparatus of the throughput 
which enlarged the microwave introduction effective area product from a waveguide to into a 
processing chamber, but handling was troublesome and there was a problem that the enlarged 
practical use of throughput was not fully obtained. 

[0007]Even if the purpose of this invention is a septum for microwave introduction installed in the 
http://www4.ipdl.inpit.gojp/cgi-bi 2009/1 1/09 



JP,05-152216,A [DETAILED DESCRIPTION] 



2/4 ^— v 



bond part of the waveguide and processing chamber which have an opening of a large area, it is 
simple for the assembly attachment, It is in providing the plasma treatment apparatus which can 
bear the pressure loading by the atmosphere enough, and can keep high enough the microwave 
power introduction efficiency into a processing chamber. 
[0008] 

[Means for Solving the Problem]The above-mentioned purpose an opening which spread in cone 
forms, such as a cone form and a pyramid form, to a connecting part of an opening of microwave 
waveguide and a plasma treating chamber which have A flange shape fitting member, It is attained 
by providing a dielectric plate-like member for opening closure (microwave introducing window) 
which was inserted in a fitting part of this flange shape fitting member, and was held. As shape of 
an opening of microwave waveguide at this time, and a dielectric plate-like member, a rectangle (a 
rectangle is included) or circular any may be sufficient. 
[0009] 

[Function]A flange shape fitting member enables attachment and detachment of microwave 
waveguide and a dielectric plate-like member to the above-mentioned plasma treating chamber. 
Therefore, it is easily maintainable by the ability to remove microwave waveguide and a dielectric 
plate-like member arbitrarily from a plasma treating chamber. 

[0010]At this time, the construction material and thickness of a microwave introducing window 
(dielectric plate-like member), It enters here, the reflected wave produced on the boundary before 
and behind a microwave introducing window is offset outside a microwave introducing window to 
the wavelength of the microwave which passes through that, reflectance serves as the minimum, 
and what can bear the vacuum force added to the cross-section area of the position which installs 
an introducing window within a waveguide is selected. 

[001 1]And when the frequency of microwave is 2.45 GHz and it uses quartz as construction 
material of a microwave introducing window, the thickness shall be 21 mm when using 33 mm and 
alumina ceramics. There is about **1 mm of tolerance level in the range from which reflectance 
does not become a problem practically, respectively. 

[0012]By choosing the thickness from which reflectance serves as the minimum with sufficient 
intensity to vacuum load in a microwave introducing window, As a result of being able to maintain 
airtightness by the introducing window of one sheet and the standing wave inside an introducing 
window serving as the minimum, the power loss of the microwave in an introducing window 
becomes the minimum, and can supply the maximum microwave power efficiently in a processing 
chamber. 

[0013]Since a microwave introducing window may be constituted from a dielectric of one sheet 
compared with the method which constitutes a microwave introducing window from two or more 
dielectric plates, there are few airtight attaching parts, and they end and assembly mounting work 
is also simple for them. 
[0014] 

[Example]Hereafter, the example of a graphic display explains the plasma treatment apparatus by 
this invention in detail. Dr awing 1 is one example of this invention, and in a figure, 1 is a plasma 
treating chamber, it holds low pressure atmosphere (several millimeter toll), introducing 
predetermined gas gas into an inside, stores the substrate 8 carried there at the substrate holder 
9, and performs plasma treatment 2 is rectangle microwave waveguide and serves to transmit 
2.45-GHz microwave power from the microwave source of release which is not illustrated. 
[0015]Serve to supply the 2.45-GHz microwave power which 3 is cone microwave waveguide and 
was supplied by the rectangle microwave waveguide 2 in the plasma treating chamber 1 from the 
opening 4 of a large area, and This sake, It is made with the microwave waveguide which spread in 
conical shape toward the plasma treating chamber 1 side. 

[0016]It is made with the 33**1 -mm-thick quartz plate whose 5 is a microwave introducing window 
(dielectric-discs-like member), The opening 4 of the cone microwave waveguide 3 is plugged up, 
and it serves to carry out the hermetic seal of the inside of the plasma treating chamber 1 which 
becomes the low pressure atmosphere of several millimeter toll out of the cone microwave 
waveguide 3 which is in an atmospheric pressure atmosphere state mostly. 

[001 7]6 is an upper flange part, it is made as some cone microwave waveguides 3, and the inner 
surface forms the about four opening [ of the cone microwave waveguide 3 ] upper part 7 is a 
lower flange portion, it is made as some plasma treating chambers 1 , and the inner surface forms 
the opening 4 of the cone microwave waveguide 3. 
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[0018]And these upper flange parts 6 and the lower flange portion 7, It has mutually the cylindrical 
fitting part which is making the pair like [ a graphic display ], and the microwave introducing window 
5 inserts in the matching portion of this fitting part via O ring seal, it is held, this maintains 
airtightness, and the low pressure atmosphere in the plasma treating chamber 1 is maintained. 
Airtightness is maintained. 

[001 9]8 is a vacuum pump, when required, it exhausts the inside of the plasma treating chamber 1, 
and it serves to maintain the low pressure atmosphere in this plasma treating chamber 1 . 9 is a 
magnet coil for magnetic field generating, is installed in the periphery of the microwave waveguide 
3 and the plasma treating chamber 1 , and serves to generate a magnetic field in the plasma 
treating chamber 1.10 consists of an alumina-ceramics board with a thickness of 21**1 mm by 
which low attachment was carried out into the microwave waveguide 2, and even when the 
microwave introducing window 5 in the opening 4 is damaged, it enables it to be the 2nd microwave 
introducing window, and to hold airtightness. 1 1 is a substrate holder and serves to carry out 
installation maintenance of the semiconductor substrate 12 used as a workpiece at the position in 
the plasma treating chamber 1 . 

[0020]The microwave supplied to the processing chamber 1 via the microwave waveguides 2 and 3 
in the plasma treatment apparatus by this example from microwave sources of release, such as a 
microwave oscillator which is not illustrated, By an interaction with the magnetic field generated in 
the plasma treating chamber 1 with the magnetic field generating coil 9, the gas gas in the plasma 
treating chamber 1 forms discharge plasma, this plasma is used, and sputtering, etching, or 
membrane formation is processed to the semiconductor substrate 12. 

[0021]Since the microwave which should be introduced in the plasma treating chamber 1 is 
supplied by work of the cone microwave waveguide 3 in the plasma treating chamber 1 from the 
opening 4 of a big size in this example at this time, the large plasma treatment apparatus of 
throughput can be obtained easily. 

[0022]According to this example, the bond part of the cone microwave waveguide 3 and the plasma 
treating chamber 1 is constituted that the upper flange part 6 and the lower flange portion 7 insert 
each other in, And since the hermetic seal of the microwave introducing window 5 is given with O 
ring seal, at the time of the maintenance in the plasma treating chamber 1 , the microwave 
waveguides 2 and 3 can be easily removed from the plasma treating chamber 1 . 
[0023] Drawing 2 is what showed the situation of change of the reflectance of microwave to the 
thickness of the dielectric-discs-like member which constitutes the microwave introducing window 
5, If microwave wavelength in a waveguide with a dielectric medium is set to lambdag, thickness t 
of the microwave introducing window 5 from which the reflectance of microwave serves as the 
minimum will be given by t=lambda g / 2. 

[0024]And when suppressing reflectance within 5% and the frequency of microwave sets to 2.45 
GHz as practical tolerance level, when the construction material of the microwave introducing 
window 5 is quartz, it is t= 33**1 mm, and when alumina ceramics are chosen, it turns out that 
what is necessary is to just be referred to as t= 21**1 mm. 

[0025]The microwave introducing window with the above-mentioned thickness must also fill the 
intensity to vacuum load required for plasma treatment. The microwave waveguide diameter (equal 
to the diameter of the microwave introducing window 5) D and reflectance drawing 3 w ith the 
relation of thickness t of the window used as the minimum. The distributed-load model added to a 
disk is considered about vacuum load, and the diameter D of a microwave introducing window when 
the safety factor to stress is set to 10 about quartz and alumina ceramics, and the relation of 
thickness t which fills a safe range are shown. 

[0026]It turns out that, as for thickness t from which the upper area of the straight line showing 
the relation between the diameter D and thickness t serves as a safe range, and in the case of not 
less than D= 200 mm and alumina ceramics reflectance serves as the minimum in not less than D= 
100 mm when the construction material of a disk is quartz, constant value is taken so that clearly 
from this drawing 3 . To t= 33-mm-thick quartz, to alumina ceramics (circular microwave 
introducing window D= 580 mm or less in diameter, and t= 21 mm in thickness), if it is D= 760 mm 
or less in circular microwave introducing window diameter, about intensity, it turns out that the 
safe range to vacuum load is filled. 

[0027]Next, drawing 4 is what showed the actual measurement of the density of the plasma 
generated in the plasma treating chamber 1 to the power of microwave about two sorts of cases 
which set thickness t of the microwave introducing window 5 made from quartz to 5 mm and 33 
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mm, It turns out that predetermined plasma density is obtained with the microwave power of about 
1 /2 to the case which was 5 mm in thickness in thickness in the case which was 33 mm. 
[0028]Therefore, according to the above-mentioned example, since plasma production is performed 
efficiently in this way, it turns out that reflection of the microwave in the microwave introducing 
window 5 is suppressed by the minimum, and microwave is transmitted efficiently enough in the 
plasma treating chamber 1 as a result. 

[0029] Drawing 5 is other one example of this invention, and this example, To the microwave 
introducing window 5 down side made from quartz in the example of dr awing 1 (plasma treating 
chamber side), are the gas blow-off board 13 what was provided, and this gas blow-off board 13, It 
is made with the board of quartz as well as the microwave introducing window 5, and many stomata 
13a are formed, and between the microwave introducing windows 5, the crevice g between 
predetermined sizes is separated and it is arranged. 

[0030]And by for this reason, preparing the plasma treating chamber 1 the cylindrical flange insert 
portion 14, and carrying out inserting fitting of the same upper flange part 6 and the lower flange 
portion 7 as an example of drawing 1 into this flange insert portion 1 4, The cone microwave 
waveguide 3 is attached to the plasma treating chamber 1 , and the microwave introducing window 
5 is inserted and held between the upper flange part 6 and the lower flange portion 7. 
[0031]Form the portion 14a projected to ring shape inside the flange insert portion 14 as an object 
for positioning of the microwave introducing window 5 and the gas blow-off board 13 at this time, 
and positioning is obtained by this, and. The gas introducing path 1 6 currently formed in the flange 
insert portion 14 as well as the crevice g between the microwave introducing window 5 and the gas 
blow-off board 1 3 is opened for free passage. Here, it comes to lead the introduced gas to the 
crevice g via the passage 17 of the ring shape formed of the notch portion formed in the lower 
flange portion 7, and the portion 14a projected to the above-mentioned ring shape from the gas 
introducing path 16. 

[0032]Therefore, according to this example, it can be made to blow off uniformly from on the 
semiconductor substrate 12 which is a workpiece, and suitable plasma treatment can be easily 
obtained from the stoma 13a of a large number which have formed gas required for plasma 
treatment in the gas blow-off board 13. And in the example of this d rawing 5 , as well as the 
example of drawing 1 , the thickness which combined the microwave introducing window 5 and the 
gas blow-off board 13, i.e., the thickness which added these together, is too made in 33 mm so that 
the conditions of the reflectance minimum over microwave may be fulfilled. 

[0033]Therefore, also according to this example, the microwave introducing window 5 and the gas 
blow-off board 13 fully bear vacuum load, and their production efficiency of the plasma in the 
plasma treating chamber 1 is also fully improving. 

[0034]Although the cone microwave waveguide 3 is used in the above example as microwave 
waveguide for supplying the microwave from a microwave source of release to a plasma treating 
chamber, If this invention is the microwave waveguide which has the opening which made the cone 
form and spread, it cannot be overemphasized that it may carry out using the microwave 
waveguide of what kind of shape, for example, may carry out using the microwave waveguide of a 
pyramid form. A deer is carried out and it cannot be overemphasized in this case that it is 
necessary to use a rectangular (quadrangle) dielectric plate-like member also as the microwave 
introducing window (dielectric-discs-like member) 5 in the above-mentioned example. 
[0035] 

[Effect of the Invention]Assembly attachment is easy even if it is a microwave introducing window 
of the large area installed in the bond part of a processing chamber and microwave waveguide 
according to this invention, The plasma treatment apparatus which has a microwave introducing 
window from which the microwave power which bears enough the pressure loading added to a 
microwave introducing window, and is introduced in this processing chamber becomes the 
maximum can be obtained easily. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline lineblock diagram showing one example of the plasma treatment 
apparatus by this invention. 

[Drawing 2] It is a characteristic figure showing the relation of the reflectance to thickness t and 
the microwave according to the construction material of the microwave introducing window. 
[Drawing 3] It is a characteristic figure showing the safety clearance value of thickness t to the 
diameter D of a microwave introducing window. 

[Drawing 4] It is a characteristic figure showing the density of plasma and the relation of microwave 
power which are generated in a processing chamber according to the thickness of the quartz 
microwave introducing window in one example of this invention. 

[Drawing 5] It is an outline lineblock diagram showing other one example of the plasma treatment 
apparatus by this invention. 
[Description of Notations] 

1 Plasma treating chamber 

2 Microwave waveguide 

3 Cone microwave waveguide 

4 Opening 

5 Microwave introducing window (dielectric-discs-like member) 

6 Upper flange part 

7 Lower flange portion 

8 Vacuum pump 

9 Magnet coil 

10 The 2nd microwave introducing window 

1 1 Substrate holder 

1 2 Semiconductor substrate 

1 3 Gas blow-off board 
13a Stoma 



[Translation done.] 
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[0017] 6 «±7 7 >^"C. RiS^v A 9 umM 

mmm 3 ©bhp§r 4 jfi»©±map»*j5JSR 0 r ^ & t 50 



- 1 5 2 2 1 6 

4 

gB4 t/cfp&n, ^©rtffi^Rii^v a ?umm$m 3 

©P3PSB4 ZBmLT l>& fe©t?*-5 0 
COO 1 83 *Lt:» C*i6±79>S^P6 4T75> 

©$ >^|S£J#*> . c ©«£»©&#irtW*K o y > ^> 

-JUtA-OT^-tina $S»AS 5 #!K*£*fi9$ 3 n . 

[00 19] 8«K^jf07"C, iWfti!f^X7jfi 
S^lF*j£P«U C©7'^Xv®lSll^©<BMJE» 

£-T£. l 0tt#2©7^?Ptt*AlS-?. w*p« 

aii&^rtfCP^ttttSftfc/lS 2 1 ± 1 mmCT^S 

£K 1 2 ^^^XvffiiS 1 F*3©#T5£©ftSfc:i8K«Jt 

[002 0] C©3SMOTK£3^Xv*B«*Wrtt, 
H^bT^cl^v-f #p jftRJBStt 4© W ? a jSA^jR 

^P«»?g«2 > 3*/rL.rMS^15C^3 

S3 i * mm t ammam k <fc o . ^5x7 

1 F«3©mft:**X X7 4?i?fiSt L . C<D7' 

^x-?&mm i> . 1 2 fc*t x * •? ^ > 

y-^i>>^>^. *fcBaaigKcf©«HI*tf5. 

[0021] £©££. ccsaiffctt. mm&-?4? 

£ti&^<%-?A fzi&M. *#£nJi£©IBP§l$4#>f>:7' 
7 XvMi 1 F«g{c«|*&3 ns©r, *BMfc&©** !& 

[0022] ssfc. c©sawncj;n«. Pimm-^A ? 
vmm&m 3 4 ^5 x-7Ma^ 1 t<o^^±v 5 > 

S?»8 4T79>yai7©K8t>^C»«cJ:0«l«Sti. H 
ov^a AX 5 ©ms^f o U > y f - jhc J: 
•j^^^n-Scfc^Kico-ri^i©"^ ^7X7*111 
rtoy>ft>xef(cB 1 7^^n«i«f2. 3>&7' 

[0 02 3] 02», v-/*o»aiA3B5tflWWail 

m#RMKSPf5f ©« 3 v ^ * a#c©J5*f*©^ 

<t:©»7-?:^Uft:fe©r. HS#«iS*^F-oz»iglfF*3© 
v^^oIKS^AgitSi, v^^PS?©S*f^* 3 
M'bt Cc S W * 0«^ASg5 ©J»3 t ». t = Ag/ 

[0024]fOt, Hffl±©ft^l6Hi LT. M*f^ 
^5%jyp«3K»p^5*^. ■7 , ^*ajS©HiSaR3&S2. 4 
5GHz 4-5T54, v * n«B»A3ft 5 ©«M^53S© 



5 

t =33+ 1 mmt*[), T->b5 7"-fe^ 5 ? £ 
X£iiA,?afr£&a3:. t = 2 1 ± 1 mmitnaj:i,>C 

[0025] ±fg©«#£J^ W * ei«*AJKK. 
^Xv*!tS(c^Sf«cX^*(C*J-r £> Pfc § ft » 
fttfft€>ft<,>. H3»» W*nj8*»«ittac^* 
P»WA3S5 ©S»K«tAOD ft* 

*xtcob>rj££tc#?&£&{ftR£ 1 0 i l/fc<fc*© 10 

[0 02 6] C©ia3#>e>i}fif>#>ftJ;MC ttSDiJl 
3 t ©M^*«-riSim©±««S35^^IIH i ft 9 . R 
«©t#W**BHCWi^R: D = 2 0 0 mm«±« 7*St 
■127 5 rfX©i#^-CD= 1 0 0 mmJiLhicfc^t:, K 

fc> BlflEKW OTtt 4 J|St = 3 3.mm©53S!c#UT 
PBP^-f 9 P&XAJfiiCSD = 5 8 0 mmJ&lT. J¥3 t 
= 2 lmm(D7A'St-fe7S ? :?;*ic>tf L/TRJgW # 20 
ailSaiA3«ifiaiD= 7 6 O mmWT^&fttf* JE^ffiS 

[0 02 7] *.{C V 04tt. S3BH©W fO«iAS 
5©;*3 t &5mm£, 3 3mmil/fc21©^-XK 
oi»T 4 v^^a?g©A>7-{C)^L-C^Xv5!iSSl 
rtfC^S 3 ft * "fv X7©ffiK©HBHft« ^ b fc & © 

mtLtdr-XicMVC, ^2^©l©-7^^aigm^ 

[ o o 2 8 ] flt-at. ±tanifewcj:n« > coj:5k 30 
^ x •?£.i$ l t>mmmcft t>tix i, > * e £ #> e > w * 

oiS*A^ 5 tcirt* a W * p&©K*W**/Nc*M. 6 
ftTfefK C©*g*. W^P$#St7*7X-7#!Ml|*3 
K*»{c»*ft < feSi 3 ti * C £ j&sW & . 
[0 02 9] H5 tt*«9i©te©-*»W'C. C©KB* 
ffltt. 0 1 ©£JfeMtc*stf &E3SH©W * Ptt&AX 
5 ©Tffll (^XvjBfflSflB)K:. #X «* B 0* 1 3 £ 

Kwfct©"?. c©^«c»ttii/«i 3«, ^-r^pis 

*A.^5 £[5JD< E^©«-CfP6n, ^©/WL 1 3 a 
#tS:ttT&9. *P$$MJK5 i©lfflK:3f5g©TfiS 40 

[0 03 0]^-L-r. c©fcft. re«®7 7 >y»A 

§P 1 44^7Xv«ffll 1 fctttt. H 1 ©H*W£B C 
±y^>i?96tty J y>iHR7ifi. C©79>S?#A 
»1 4rtK#A«t^3tl*CiKJ:*J. PMU&v-firp 
$mWS 3 # 7 7 1 CCBtft W 6 ft * £ ft CC > 

W ^n^A^5*5_h-7 7>i>g|56 iT^^>^IH37 

©rafci*#&£ tir«^3 tiz> «t *> ic ft r „ 

[003 1 ]*&. t©££\ v-f^O»AI5i^ 
X«tlflt/S13{!)tiaBH&«iL»-C 1 7 5>^iA* 50 



#ffl¥5- 152216 
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1 4 ©WfflJCC, y > ^RfcgQH 0 fc!H5# 1 4 a £JSJJiS 
v-f i»ailAt5 £#X?K#HJL«n 3©IBI5CftSIK 

l/fc#fcXgrg|3#£±i2 «J > 3TOK£3fi b/cSfc& Uai 

(cj:-o-r^3ns';>^©ai^i 7*^L-rBm* 

K**A*-i&h£J:5R:&-3Ti>&. 
[0032] g£oT. C©30W!fcJ:ft«, ^5X7* 

Sfci£»&:tf**. sKjgsiL-r** 

3 a*>6. t£^ttr*«¥4Mf&Kl 2 
©±*>6*&— K:«*Hi3*SC4*«t?*. SSJfttX^X 

1R 1 3 fcffli^to-efcJ**. 0 . Ctl 6 *#»L?fc 
W3», H1©**«4H0<, v^^ajftKJfef-TSS 
tf**^©*fr*»ft: , r J: 5 K. 0 3 3 tomKff 6 

ft-C^Sfe©-?**. 

[0033]f-5t, c©SUfeWc«to-rfe. v^^n 
W*. 7'7Xv^3ffl^lrt{c*i^*^-5X-7©^ 
[0 0 3 4] ft4s. JW±©*&fe0!|-C«. v^f^pjg^^ 

**-r*v-f^o«i»««a:6. i'Oi^ft^©^^ 

-c^fti^ Ofrl/T. c©i«^{c«, JdKUtWKtoW 
*v-f * P?gi»A^CSIS*R^ : Ka5*t)5 i Lt 
(0ft0)©Wti«a«B«-*m>*jfiW3&»** C iBS 

[0035] 

t>*£Eftff*K3S»itit. *>-3SMfflSf*3ic^lA 3*1-5 
v ^ p WVJifiMcfztc ft * v -f 9 P JRW A«* * 

[HM©t«mft^] 

[0 1 ] *»9ifc«fcS^Xvi!HffiHEB©— SOIiW*^ 

[ B 2 ] v ^ ^ 0'«B»AK©W*tKi6 t L-?4 
9 p Sic*fr * BUH *©M«**-S1tttBI t? * * . 

CH3] v^^p«*A^©iasD5c*f-r*i»^t©^ 

[04] #2&!B©— HitefllKfcW -55^-^ ^ Pi£*A 
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